INTRODUCTION
Data obtained by the Brazilian Ministry of Health in 2014 revealed that 734,000 people were living with HIV/AIDS, corresponding to a prevalence of 0.4% in the country 1 . Since 1996, the Brazilian government has been granting universal access to antiretroviral therapy (ART), thereby increasing the survival rates of HIV/AIDS patients and reducing hospitalizations 2 . In light of this treatment reality, which has progressively added therapies with improved efficacy, it becomes essential to investigate the quality of life (QoL) of people living with HIV/AIDS (PLWHA), especially given the long timeframe of the disease and the stigma still associated with it 3, 4 . Currently, there is no approach broad enough to embrace the concept of QoL. According to the World Health Organization, QoL is defined as "the individual's perception of his/her position in life in the context of the culture and value system in which he/ she lives and in relation to his/her goals, expectations, standards and concerns" 5, 6 . Indeed, the World Health Organization Quality of Life Assessment (WHOQOL) is widely used to evaluate QoL because it allows the assessment of this concept according to six domains: physical, psychological, independence level, social relations, environment, and spirituality/religiosity 6 . Up to now, few studies have analyzed the QoL of PLWHA in Brazil using the WHOQOL and all revealed an intermediate level in all domains 3, 7, 8, 9 . However, these studies did not take into account the highly heterogeneous characteristics of the country and its various geographic regions, which exhibit considerable social, cultural, and economic differences. Certainly, patients analyzed in these studies lived in affluent parts of the country such as the state of São Paulo and the southern region of Brazil. However, some of the poorest municipalities presenting low human development index (HDI) in Brazil are located in the north and northeast of the state of Minas Gerais and the question about the QoL of PLWHA in these areas has remained unanswered.
To fill this knowledge gap, we evaluated the QoL and identified its predictors using the WHOQoL-HIV Bref, MiniMental State Examination (MMSE), Cut-down, Annoyed, Guilty, and Eye opened (CAGE) questionnaire, and Beck Depression Inventory (BDI), as well as clinic and sociodemographic information obtained from PLWHA residing in Montes Claros, which is a health care reference city for all the northern region of Minas Gerais. Health facilities at this town cover some of the poorest areas in Brazil, such as the Jequitinhonha and Mucuri Valleys and the south of the state of Bahia.
METHODS

Study design and population
This cross-sectional study was conducted with patients older than 18 years with HIV/AIDS from two specialized HIV/ AIDS care centers between 2013 and 2014. These centers are established in the city of Montes Claros.
Calculation of the sample size was performed considering the estimates of mean scores for the various dimensions of the WHOQOL-HIV Bref 5 . The following parameters were adopted: CI of 95%, estimated mean scores for QoL equal to 15, estimated variance for QOL scores equal to 16, and a 5% relative margin of error. An increase of 20% was established to compensate for possible non-responses or losses and to correct any design effect, adopting a deff equal to 2.0. Calculations revealed the need to interview at least 221 patients 10 . Therefore, 226 patients living with HIV/AIDS were randomly selected for the study.
The research was submitted to the Ethics Committee of the Universidade Federal de Minas Gerais (UFMG) and approved under number CAAE-UFMG-11323113.8.0000.5149. Patients were included in the study after signing the informed consent.
Interviews and instruments Interviews were conducted by previously trained interviewers. WHOQOL-HIV Bref was used as an assessment instrument to gather QoL data 5, 11, 12, 13 . WHOQOL-HIV Bref is a 29-item questionnaire that measures six QoL domains: physical, psychological, independence level, social relations, environment, and spirituality. It also contains two questions that examine self-perception of overall QoL and health ( Clinical and laboratory data were collected by interviews and medical records informing about complaints related to the week before the interviews, diseases prior to HIV, conditions related to HIV (use of ART and time of diagnosis), plasma viral load, and CD4 + T-lymphocyte count (last exam before the interviews).
Statistical analysis Absolute and relative frequencies were used to describe patients' sociodemographic and clinical-epidemiological characteristics. These characteristics were considered as independent variables.
The QoL variable and its domains were analyzed as continuous variables, and scores were compared with the sociodemographic and clinical-epidemiological characteristics. For this purpose, we used the non-parametric Mann-Whitney U test (to compare two groups) and Kruskal-Wallis test (to compare more than two groups). The QoL variable did not present normal distribution according to the KolmogorovSmirnov and Shapiro-Wilk tests.
To calculate the scores of each QoL domain, which ranged from 4 to 20, we used the equation suggested by the WHO 6 . Data were described as means, medians, standard deviations, minimum and maximum values, and tertiles. QoL domains were categorized and patients were classified into two groups according to QoL scores, considering the tertiles of the sample. Patients with scores in the first and second tertiles were placed in the first group (lower scores), and patients with scores in the third tertile were placed in the second group (higher scores). The QoL categorized in these two groups was considered as the dependent variable (outcome).
To identify the independent variables associated with QoL domains, we used logistic regression models and adjusted odds ratio estimates with their respective 95% confidence intervals (CIs). Initially, bivariate analyses were performed through the Chi-square test and variables that demonstrated a descriptive level p<0.20 in this stage were selected for multiple analyses.
A stepwise forward procedure was adopted for the multiple regression model. Variables that demonstrated a significant association with the outcome, at the level of p<0.05, remained in the final model. To evaluate the goodness-of-fit quality of the multiple models the Hosmer-Lemeshow and Pseudo-R 2 tests were used.
Data were entered in the EpiData software, version 3.1, and analysis was conducted by the Statistical Package for the Social Sciences (SPSS), version 18.0.
RESULTS
Out of 226 PLWHA recruited, 117 (51.8%) were male. Patients' age was between 19 and 72 years, with most of them (63.8%) being over 40 years, and a median of 43.7 years (25% and 75% of patients were 35 and 51 years, respectively). Regarding income, 56.3% of patients living with HIV/AIDS earned less than one Brazilian minimum wage (approximately US$ 310.00 in 2014), with most of them (92.1%) being categorized in the socioeconomic levels C and D. Most of these patients (51.8%) had a low education level, having only four years of total schooling ( Table 2) .
Clinical complaints reported included headache, joint pain, cough, and dyspnea. Main diseases mentioned prior to the interview were: pneumonia, herpes, and tuberculosis. Most patients (89.8%) were undergoing ART treatment, 55.8% presented CD4 + T-lymphocyte counts over 500 cells/mm 3 , and plasma viral load was undetectable in 65.0% of them. Symptoms of depression were present in 43.3% of the interviewees ( Table 3) .
Crude scores obtained with the WHOQOL-HIV Bref assessment instrument for each QoL domain. Data indicated that 65% self-assessed their QoL as good and very good. Lower QoL scores were associated with higher levels of depression symptoms. In fact, the proportion of PLWHA with low QoL scores was higher among patients with depression than among those without these symptoms. Table 4 shows the results of the multiple logistic regression models. The female gender was associated with lower QoL sweating, joint pain, CD4≤500, and depression). . The similarity between our findings and those results reported by these studies is somewhat unexpected since patients analyzed herein lived in one of the poorest regions of the country according to HDI 15 .
In this study, being female was associated with low QoL in the psychological and spirituality domains. Similar results have been reported previously 8, 9, 16 . A study that assessed QoL of women with HIV/AIDS revealed that those with income of more than one minimum wage and holding a job had higher QoL scores in the psychological domain. Women with a high level of education had better QoL scores in the social relations' domain than those with lower levels of education or illiterate 8 . However, in this study, educational level was not associated with QoL, despite the fact that women had more than doubled the risk of low QoL in the two domains mentioned above.
The mean age in this study (43.7 years old) was higher than that reported in studies about QoL of PLWHA in Brazil. Indeed, the mean age of a study carried out in the southern State of Rio Grande do Sul was 40.9 years 9 . Studies conducted in São Paulo found mean ages of 39 4 and 38.2 years old 17 . We found that PLWHA older than 44 had better QoL than younger PLWHA. This data contrasts to those reported by Ferreira and Paniago 18 showing that younger PLWHA (20 to 39 years) had better mean scores for QoL, and is in agreement with Passos and Souza (2015) 9 , who revealed that PLWHA younger than 47 years had lower QoL in all domains, except in the independence level domain. Gaspar et al. (2011) 8 reported that women over 50 years with low social and economic levels had lower QoL scores in the independence level domain.
The current study revealed that, although a low level of education predominated among PLWHA interviewed, this variable was not associated with QoL. Our results contrast with those presented in previous studies showing that low level of schooling was directly proportional to scores found in the physical, psychological, independence level, and overall QoL domains 4, 19 . Only 51.8% of PLWHA interviewed herein were employed, despite the fact that 93.0% were of working age. Being unemployed was associated with low QoL in all domains, except spirituality. This result is similar to previous studies revealing that unemployment was associated with low QoL in all domains, except social relations and spirituality. 4, 6, 18, 20 . The individual income of the population studied was very low. More than half (56.3%) of patients earned a maximum of one Brazilian minimum wage. Our findings are similar to those reported previously revealing that individuals without income or with an income lower than one minimum wage had low QoL scores in various domains 21 . Reis et al. (2011) 4 pointed out that higher income implies higher scores in all domains, except social relations. We found that low economic status was associated with low QoL in all domains. According to Passos 9 , belonging to a given socioeconomic level is a variable related to other factors such as income, level of education, and social support network, which might affect QoL.
Among patients interviewed, 90.4% had been diagnosed as HIV positive for two or more years before the start of the study. The percentage of patients receiving ART (89.8%) was very close to the target set out by the United Nations Joint Program on HIV/AIDS and by the Brazilian government, which states that access to ART should reach at least 90% of PLHA 22 . The intermediate level of QoL found in the studied population could be explained by the high proportion of patients under ART. This result is in accordance with Karkashadze et al. 23 showing that PLWHA younger than 40 years had lower QoL whereas individuals under ART had higher QoL scores.
The mean survival time after diagnosis (8 years) indicated that the average survival of PLWHA in the north of Minas Gerais is close to the national survival mean before the introduction of highly active antiretroviral therapy (HAART), which was approximately 108 months 24 . Tancredi + T-lymphocyte cell counts below 500 mm³. Passos and Souza 9 showed that patients with CD4 + T-lymphocyte cell count below 350 had worse scores in the physical and independence domains.
Clinical variables showed an association with few domains of QoL, which is interesting since other studies that have analyzed these type of variables did not find any associations at all 8, 9, 18 . In this study, the evaluation of the clinical variable depression revealed that 43.3% of patients were affected by depression. Among them, 21.2% had slight depression symptoms, while 11.7% and 10.4% had moderate and severe depression symptoms, respectively. This result is in agreement with findings reported by Malbergier and Schoffel 27 . We found that the proportion of patients with depression in the lower tertiles relating to QoL was twice as high as those without depression, who were in the upper tertile in all domains ( Table 5 ). The final model adopted shows an association between depression and low QoL in all domains, which corroborates findings from other studies conducted in Brazil 2,4,9,28 .
Depression is one of the most common psychiatric disorders among PLWHA 13 . The prevalence of depressive disorders in HIV infected patients varies from 12% to 66%, and depressive disorders are undiagnosed in 50% to 60% of those patients 29 .
It is worth noting that the PLWHA analyzed in this study included recently diagnosed patients, and this may have hindered the cross-referencing of variables with the time of diagnosis. This cross-sectional study may be limited by the survival bias and the difficulty in establishing causal inferences.
Although PLWHA studied herein were poor and lived in an impoverished part of Brazil, 90% of them had free access to ART, provided by the public health system (SUS -Brazilian Health System) without extra costs for patients. We found that being female, under the age of 44, lower socioeconomic level, and CD4 + T-lymphocyte <500 copies/mm 3 were associated with a lower QoL. Suffering from depression was one of the main predictors of low QoL. Therefore, it is important that care for PLHA include measures to improve their socioeconomic status and offering specialized attention to mental disorders aimed at reducing the impact of depression on these patients' QoL.
